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(54) APPARATUS FOR COOLING ELECTRONIC APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve a cooling performance of heat sinks with 
fans mounted on CPU, by providing cooling dielectrics for first cooling fans, and 
mounting a cooling air shield board on an extension from inlets of the cooling 

dielectrics and fins having first fans. 

SOLUTION: CPU 1 1 has heat sinks 15 having first cooling fans 13 integrated v^ith 
fins 14. CPU substrates 10 have cooling air guides 16 inside which a semicircular 
cooling air guide 17 is provided at the downstream of the heat sink 15 of the upstream 
CPU substrate 10, and flat cooling air shield plates 18 are provided at the upstream 
and downstream of the downstream CPU substrate 10. Cooling air 8 on the CPU 
mounting face flows into the air guide 1 6 and the upstream fan to the CPU 1 1 
mounted on the upstream CPU substrate 10 by the shield plate 17 and fan 13 to cool 
the entire memory 1 2 on the CPU mounting surface. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the cooling structure in electronic equipment 

equipments, such as a computer. 

[0002] 

[Description of the Prior Art] With electronic equipment equipments, such as a computer, in order to cool CPU which is the 
semiconductor device of high generation of heat, the structure which carries the cooling structure (it is hereafter called a heat 
sink with a fan) which unified the fm and the cooling fan in this CPU, and is cooled is proposed. Moreover, compared with 
CPU, the memory and Above CPU which are the semiconductor device of comparatively low generation of heat are 
intermingled, and the structure cooled using the derivative of the jet cooling style is proposed to both sides or the substrate 
which carried out one side mounting. 

[0003] For example, about the cooling method using the heat sink with a Tan, the heat sink of a heat sink with a fan is mounted 
in JP,62-49700,A in consideration of rotation of a cooling fan like a publication, and the cooling performance of a heat sink is 
raised. However, the consideration to the case where the 1st cooling fan of a heat sink with a fan stops, the fall of the 
refi-igeration capacity by the mutual interference between the fans at the time of carrying two or more heat sinks with a fan, 
etc. is not made. 

[0004] Furthermore, like the publication to JP,63-i 64294, U, although it is considering that the sense of a heat sink is easy to 
produce a free convection when the cooling fan of a heat sink with a fan breaks down, the examination to the case where the 
calorific value of CPU serves as high generation of heat comparatively, and the mounting position of CPU is not made. 
Furthermore, when a heat sink with a fan is used alone, the trouble that the cooling wind discharged from the fin absorbs to 
the 1st cooling fan of a heat sink with a fan again is not examined. 

[0005] Moreover, memory and CPU are intermingled, about the cooling method using both sides or the jet duct of a substrate 
which carried out one side mounting, like the publication to JP,4-162497,A, prepare the stoma of the effective-area product 
according to the calorific value of memory and CPU in a jet duct, a jet is made to collide with memory and CPU, and 
temp'erature distribution are equalized. However, in this structure, it is not taken into consideration about the time of a 
cooling-fan halt. 

[0006] Furthermore, divide a micro fan's pumping mouth mounted in JP,5-304379,A over the high heating element like a 
publication about the cooling method using the micro fan with a frame member and a frame, and although the air which 
carried out the temperature rise is preventing from piling up the inside of a case It is not taken into consideration about 
cooling when cooling of the memory which is a low heating element, cooling to a double-sided mounting substrate, and a 
micro fan stop. 
[0007] 

[Problem(s) to be Solved by the Invention] The deployment of the cooling style corresponding to a raise in generation of heat 
of memory and CPU poses a problem, and the above-menrioned conventional technology is not considered at all about the 
point as the shortage of the cooling style when the 1st cooling fan of a heat sink group with a fan carried in the **** elevation 
by the circulation of the cooling style in the circumference of the 1st [ of the heat sink with a fan carried in CPU ] cooling fan 
and CPU stops. 

[0008] The purpose of this invention is to offer the electronic equipment cooling system in which the electronic equipment 
equipment which mounts improvement in the cooling performance of the heat sink group with a fan carried in memory and 
CPU accompanying a raise in generation of heat of CPU and them carried out improvement in reliability. 
[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, in the 1st cooling-fan group of the heat sink 
with a fan carried in this CPU of two or more substrates group which has memory and CPU A derivative of the cooling style 
with which a cooling wind flows in the same direction as this fan's direction of a sink is prepared. In [ extending to the fm 
equipped with the 1st fan from the entrance section of the above-mentioned derivative of the cooling style ], the interception 
board of the cooling style is attached in the above-mentioned derivative of the cooling style, and the 2nd cooling fan for 
ventilating to the above-mentioned substrate different from the 1st cooling-fan group of this heat sink with a fan is formed* 
[0010] Moreover, it is made large, so that the 1st cooling fan of the above enters in the above-mentioned derivative of the 
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cooling st>'le, or ;l.e configuration of the ubove-mentioned interception board of the >oIins sHe \^ triade into the character of 
KO, a semicircle, and the character of and the projection interception width offa^ . .f/.u auoNc-meniioned imerception 
board of the cooling style becomes a distance far from the entrance of the above-mentioned derivative of the cooling style. 
[00 11] In namely, the 1st cooling-fan group of the heat sink with a fan carried in this CPU of two or more substrates group 
which has memory and CPU A derivative of the cooling style with which a cooling wind flows in the same direction as this 
fan's direction of a sink is prepared. In [ extending to the fm equipped with the 1st fan from the entrance section of the 
above-mentioned derivative of the cooling style ], the interception board of the cooling st>'le By attaching in the 
above-mentioned derivative of the cooling st>'le, and forming the 2nd cooling fan for ventilating to the above-mentioned ^ 
substrate different from the 1st cooling-fan group of this heat sink with a fan The same amount and same flow of the cooling 
style as the case where the 1st cooling fan of a heat sink group with a fan is driving even when this 1st cooling fan of the 
above-mentioned heat sink group with a fan stops can be attained. The circulation of the cooling style in the circumference of 
the 1st [ of a heat sink group with a fan ] cooling fan' can be prevented, and improvement in the cooling performance of a heat 
sink group with a fan and the improvement in the reliability of electronic equipment equipment which mounts them can be 
attained. 

[0012] Furthermore, by making it large, the cooling wind to a heat sink with a fan can be secured completely, and 
improvement in the cooling performance of a heat sink with a fan can be further attained, so that the 1st cooling fan of the 
above enters in the above-mentioned derivative of the cooling style, or the configuration of the above-mentioned interception 
board of the cooling style is carried out to the character of KO, a semicircle, and the character of** and it becomes to 
distance with the projection interception width of face of the above-mentioned interception board of 
[0013] <BR> [Embodiments of the Invention] Hereafter, the composition and its operation effect of an example of this 
invention are explained. 

[0014] First, drawing 1 shows the perspective diagram of the electronic equipment equipment 1 of one example of this 
invention. In electronic equipment equipment 1, the processor board 2 in which CPU (arithmetic and program control) which 
is the core is mounted, and two or more power supply sections 3 for processors which supply power to the processor board 2 
are mounted. Moreover, it consists of a power supply section 5 for memory which supplies power to memory board 4 group 
and its memor>' board, high-speed switch 6 group which makes connection with a system high-speed, and cooling-fan unit 7 
group for cooling them. 

[0015] A CPU substrate is carried in a processor board 2 so that it may mention later, and the heat sink with a fan which has 
the 1st cooling fan is mounted in this CPU. Like an arrow, 8 of the cooling style is absorbed from a ceiling side, and is 
emitted to a floor line. It changes from at least one set of the 2nd cooling fan 9 to the cooling-fan unit 7, and only the number- 
with the same cooling fan with the same cooling performance is mounted in the ceiling section and the floor-line section. 
[0016] Next, the outline of the cross section of the processor board section in the above-mentioned electronic equipment 
equipment is shown in drawing 2 (a). Two CPU substrates 10 are mounted in a processor board, and two or more CPUsl 1 and 
memory 12 are carried in this CPU substrate 10. Furthermore, the heat sink 15 with a fan with which the 1st cooling fan 13 
and fm 14 were unified is mounted in CPUl 1 . The derivative 16 of the cooling style of this invention is formed in these two 
CPU substrates 10. The semicircle-like interception board 17 of the cooling style is in the downstream of the heat sink 15 with 
a fan of the upstream CPU substrate 10 inside this derivative 16 of the cooling style. Furthennore, the plate-like interception 
board 18 of the cooling style is formed in the CPU substrate 10 of a downstream at the upstream and the downstream. 
[0017] 8 of the cooling style progresses in the direction of an arrow. In a CPU loading side side, it enters into the derivative 
16 of the cooling style, and by semicircle-like the interception board 17 of the cooling style and the 1st cooling fan 13, it 
enters into the fm of an upstream and a cooling wind is supplied to the whole memory 12 group by the side of a CPU loading 
side at CPUl 1 carried in the CPU substrate 10 of an upstream. 

[0018] About the CPU substrate 10 of a downstream, by the end and the 1st cooling fan 13 of the derivative 16 of the cooling 
style, it enters into the fm of a downstream and a cooling wind is supplied to the whole memory 12 group by the side of a 
CPU loading side. 

[0019] Moreover, in order that the cooling wind from the above-mentioned upstream and the heat sink 15 with a downstream 
fan may collide mutually and may prevent the cooling wind velocity' fall to memory 12, the interception board 18 of the 
cooling style on monotonous is formed. Furthermore, the cooling wind [ futility / other than cooling of the downstream 
memory 12 ] is lost by forming the interception board 1 8 of the cooling style on / different from the above / monotonous in 
the substrate outlet section of the dowmstream CPU substrate 10. 

[0020] On the other hand, about the memory 12 by the side of the CPUl 1 rear face shown in drawing 2 (b), 8 of the cooling 
st>'le is supplied with the derivative 16 of the cooling style by the CPU substrate 10 of an upstream. With the interception 
board 18 of the cooling style after [ monotonous ] being prepared in the upstream of the downstream CPU substrate 10, 8 of. 
the cooling st^'le which flowed out of the heat sink 15 with a fan of the upstream CPU substrate lOenters into the CPUl 1 
rear-face side memory 12 of the CPU substrate 10 of a downstream, it is made to increase the wind speed of 8 of the cooling 
style, and air capacity, and the cooling performance is raised in it. 

[0021] Furthennore, the cooling wind [ futility' / other than cooling of the downstream memory 12 ] is lost like the CPUl 1 
loading side by fonning the interception board 1 8 of the cooling st)'le on monotonous in the substrate outlet section of the 

downstream CPU substrate 10. 

[0022] Furthermore, since the 1st cooling fan 13 which constitutes the heat sink 15 with a fan serves as an elevated 
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temperautre > nnpared with the 2nd rooling fan which cools the whole mounlini object in a case, wear of the bearing of the 
motor sectioi. ..i:ich iniluciiLCS ihe I Ic is remarkably high, possibilit>' of bre?.kihg down and stopping is high, and reliability 
falls extremely. Therefore, ii is necessar>' to examine the cooling passage at the time of taking into consideration the case 
where the I st cooling fan 1 3 of the heat sink 1 5 with a fan broke down and stops. 

[0023] Temporarily, when the 1st cooling fan 13 of an upstream broke down and stops, with the semicircle-like interception 
board 17 of the cooling style, it prevents almost all 8 of the cooling style entering into the fm 14 of the heat sink 15 with a fan 
of a downstream with the 1st cooling fan 13 of a downstream, and a cooling wind required also for an upstream can be 
supplied. Therefore, cooling in the time which makes the data stored in CPU [ of an upstream ] 1 1 and memoiy 12 group shunt 
to a hard disk etc. is attained. 

[0024] Moreover, when the 1st cooling fan 13 of a downstream broke down and stops, 8 of the cooling style which entered 
into the guidance board 16 of the cooling style prevents 8 of the cooling style which reached the downstream being absorbed 
by the 1st cooling fan 13 of an upstream with the interception board 17 of the cooling style of the shape of this semicircle. 
Therefore, 8 of the cooling style to the fm 14 of the heat sink 15 with a fan of a downstream is supplied, and cooling in the 
time which makes the data stored in CPU [ of a downstream ] 1 1 and memory 12 group shunt to a hard disk etc. is attained. 
[0025] Next, it is an example at the time of using the interception board of the cooling style of the shape of a semicircle of the 
example of drawing 2 (a) and (b) as the interception board 19 of the cooling style of the shape of a character of KO at 
drawing 3 (a) and (b). By making the interception board of the cooling style into the character of KO, the processing cost of 
the interception board of the cooling style was reduced. About an effect, it is the same as that of the case of the example of 
drawing 2 almost. 

[0026] Furthermore, it is an example at the time of using the interception board of the cooling style of the shape of drawing 2 
and a semicircle of the example of drawing 3 , and the shape of a character of KO as the interception board 20 of the cooling 

style of the shape of a character of** at drawing 4 (a) and (b). By making the interception board ofthe cooling style into the 
character of**, the processing cost of the interception board of the cooling style was reduced. About an effect, it is the same 
as that of the case of the example of drawing 2 almost. 

[0027] They are other examples at the time of mounting three CPU substrates 10 in drawing 5 (a) and (b) in series. There is 
an interception board 17 ofthe cooling style of the shape of same semicircle as the case of drawing 2 in the best style side, 
and the interception board 21 ofthe cooling style of the shape of a half-ellipse which closes the flow passage area ofthe 
derivative 16 ofthe cooling st>'le rather than the interception board 17 of the cooling style ofthe shape of a semicircle 
prepared in the best style side is formed in the CPU substrate 10 next back. The effect ofthe interception board 17 ofthe 
cooling style ofthe shape of a semicircle by the side of the best style is the same as that of the case of drawing 2 . The effect 
of the half-ellipse-like interception board 21 of the cooling style is described. 

[0028] Temporarily, when the 1st central cooling fan 13 broke down and stops, and the half-ellipse-like interception board 21 
ofthe cooling style takes up the passage of the derivative 16 of the cooling style as it is required, it prevents almost all 8 of 
the cooling style entering into the fin 14 of the heat sink 15 with a fan of a downstream with the 1st cooling fan 13 of an 
upstream and a downstream, and a cooling wind required also for the central fm 14 can be supplied. Therefore, cooling in the 
time which makes the data stored in central CPUl 1 and memory 12 group shunt to a hard disk etc. is attained. 
[0029] Moreover, when the 1st cooling fan 13 by the side of the lowest style broke down and stops, 8 of the cooling style 
which entered into the guidance board 1 6 ofthe cooling style prevents 8 of the cooling style which reached the lowest style 
side being absorbed by the 1st central cooling fan 13 with the interception board 17 of the cooling style ofthe shape of this 
semicircle. Therefore, 8 ofthe cooling style to the fm 14 of the heat sink 15 with a fan by the side ofthe lowest style is 
supplied, and cooling in the time which makes the data stored in CPU [ by the side ofthe lowest style ] 1 1 and memory 12 
group shunt to a hard disk etc. is attained. 

[0030] Next, the example at the time of carrying out parallel mounting of the two CPU substrates 10 parallel is shown in 
drawing 6 . Unlike the case where in-series mounting of the CPU substrate of drawing 2 is carried out at two sheets and series, 
the Interception board 1 8 ofthe cooling style does not exist in the derivative 16 of the cooling style. When parallel mounting 
of this is carried out parallel, it is because 8 ofthe cooling style flows into each CPU substrate 10 equally and cooling air 
capacity becomes almost the same. 
[0031] 

[Effect ofthe Invention] Since this invention is constituted as explained above, it does so an effect which is indicated below. 
[0032] In the 1st cooling-fan group ofthe heat sink with a fan carried in this CPU of two or more substrates group which has 
memory and CPU A derivative of the cooling st^'le with which a cooling wind flows in the same direction as this fan's 
direction of a sink is prepared. In [ extending to the fm equipped with the 1st fan from the entrance section ofthe 
above-mentioned derivative of the cooling style ], the interception board of the cooling style By attaching in the 
above-mentioned derivative of the cooling st>'le, and forming the 2nd cooling fan for ventilating to the above-mentioned 
substrate different from the 1st cooling-fan group of this heat sink with a fan It becomes the same amount and same flowing of 
the cooling st>'le as the case where the 1st cooling fan of a heat sink group with a fan is driving even when this 1st cooling fan 
of the above-mentioned heat sink group with a fan stops. The circulation of the cooling style in the circumference ofthe 1st 
of a heat sink group with a fan ] cooling fan could be prevented, and improvement in the cooling performance of a heat sink 
group with a fan and the reliability of the electronic equipment equipment which mounts them have been improved. 
[0033] Furthermore, by making it large, the cooling wind to a heat sink with a fan could be secured completely, and the 
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cooling perf. rmance of a heat sink \ .ith n fan was able to be further imoroved, s : that the 1st cooling an of the above entered 
in the above-mentioned derivati\'? of the cooii.ig style, or tl;e conr^u/a; :oi. of the above-mentioned inicrception board of the 
cooling st>'le was made into the character of KO, the semicircle, and the character of** and it became to distance with the 
projection interception width of face of the above-mentioned interception board of 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Drawing 31 
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